C hild trafficking is a global human rights violation, with identified victims from over 150 countries. 1 According to United States federal law, child sex trafficking (CST) occurs when someone engages a minor in any sex act which involves an exchange of something of perceived value, whether monetary or nonmonetary. 2 This does not require demonstration of force, fraud, or coercion since children are legally unable to consent to commercial sexual activity. 2 Examples of CST include the prostitution of children by others, "survival sex" (a common practice among runaway/homeless youth involving a child exchanging sex for something needed to survive, often without the involvement of a thirdparty manager), production of child sexual abuse materials 3 (formerly called "child pornography"), and working in sex-oriented businesses. 4 Human trafficking may be misconstrued as a foreign issue, but statistics from the U.S. Human Trafficking Reporting System indicated that 85% of identified sex trafficking victims were U.S. citizens or legal residents and 55% were minors. 5 Risk factors associated with victimization in the United States include abuse prior to exploitation, substance use, involvement in the juvenile justice system, a history of running away from home, and lesbian/gay/bisexual/ transgender/queer (LGBTQ) status. [6] [7] [8] [9] [10] [11] [12] Human trafficking is not just a violation of human rights-it is also a major global public health issue. Victims of trafficking are at risk for several healthrelated consequences, including injuries, dental problems, chronic pain, sexually transmitted infections (STIs), substance use disorders, posttraumatic stress disorder, depression, and suicide. [13] [14] [15] [16] Given these significant health effects, it is not surprising that many of these victims seek medical attention at some point in time. [17] [18] [19] [20] [21] According to a study of U.S. women and adolescent victims, 88% reported that they had seen a physician during their exploitation. 15 Goldberg et al. 13 similarly found that medical providers had seen 81% of victims of domestic CST during the year before referral. This interaction with victims places physicians and other health care providers in a unique position to recognize children at high risk of CST and offer treatment and services. Efforts to prevent, recognize, and intervene may avoid further exploitation and minimize the risk of serious adverse physical and psychological consequences. Therefore, health care providers should be equipped with the necessary knowledge and tools to identify CST victims during routine visits or other patient encounters, such as emergency department (ED) care, so that appropriate treatment and referrals may be offered. Greenbaum et al. 14 developed a short screening tool consisting of a six-item questionnaire to identify victims of CST in the pediatric ED (PED). In this cross-sectional study, patients aged 12 to 18 years presenting to the PED for CST allegations were compared to patients presenting for acute sexual assault (ASA) allegations without evidence of commercial exploitation. The two groups differed significantly on 16 variables involving reproductive history, high-risk behavior, STIs, and history of violence. A screening tool was developed based on the following questions: 1) Is there a previous history of drug/alcohol use? 2) Has the youth ever run away from home? 3) Has the youth ever been involved with law enforcement? 4) Has the youth ever broken a bone, had traumatic loss of consciousness, or sustained a significant wound? 5) Has the youth ever had a STI? 6) Does the youth have a history of sexual activity with more than five partners?
Using a cutoff score of two positive answers, the screen showed a sensitivity of 92% and specificity of 73% among those studied. This tool is short and can be easily administered in the busy setting of an ED; questions are easy to remember and can be added to nursing questionnaires. However, the screen's generalizability to patients other than ASA victims needs further evaluation. The tool has the potential to be transformative in how medical providers approach, screen, and identify children in the PED who are at potential risk of, or are current victims of, CST. The primary goal of this study was to evaluate the utility of the CST screening tool in a high-risk patient population presenting to a large innercity PED. Our secondary goal was to compare and contrast characteristics of patients that were identified as CST to those that were not.
METHODS
This was a prospective, observational study approved by the Emory Institutional Review Board. A waiver of parental consent and documentation was obtained. Data were collected in the PED of a children's hospital located in the downtown area of a major southeastern U.S. city. The PED has more than 60,000 patient encounters annually. We recruited a convenience sample of participants when the investigative team was available in the PED from July to November 2017. A representative sampling of day, evening, night, and weekend shifts were included. Patient inclusion criteria included English-speaking male and female adolescents, 10 to 18 years of age presenting with high-risk chief complaints, which were a priori defined as those potentially associated with CST, including vaginal/penile discharge, pelvic/genital pain, request for STI testing, request for pregnancy testing, intoxication/ ingestion, suicide attempt, suicidal ideation, homicidal ideation, acute sexual assault, traumatic assault, clearance examination for social services, and behavioral complaints. Patients were also included if the attending physician was concerned about high-risk sexual or social behavior regardless of the chief complaint. Physician concern was ascertained based on direct conversation with the physician, notes written in patient's chart, or tests ordered, for example, STI testing or pregnancy testing. Exclusion criteria included non-English speakers; patients with intellectual disabilities; and patients with acute emergencies, severe pain, or need for stabilization. Patients were also excluded if the attending physician requested that the patient not be interviewed, typically if the provider felt that the patient was too young to be asked questions about sexual history or drug use.
The researcher, who was always independent from patient care, explained the study to the subjects and verbal assent was obtained from participants, in the presence of accompanying persons. To avoid reinterviewing participants, a chart review was performed to determine whether the child had previously presented to the ED during the span of the study. If they had presented with a chief complaint that was eligible for the study, the patient was asked whether they had previously participated. Other persons present in the room were asked to step outside the room for the duration of the questions. The survey was then administered verbally by the researcher using a traumainformed approach. 22, 23 The survey consisted of four sections: history and demographic questions, the sixitem screening tool, secondary questions with additional screening for CST, and conclusive questions for the interviewer to complete to ascertain CST status (Table 1) . Depending on patient's answers, some questions may have been omitted. For example, if the patient said that he or she had never been sexually active, other questions related to sexual activity were omitted. If there was any concern for CST, sexual abuse, or any other concerning factor, the interviewer notified the patient care team who then decided next steps of care, including consulting social work as standard of care. All participants were given a handout sheet with resources for trafficking hotlines, mental health hotlines, teen clinics, and teen substance abuse rehabilitation centers.
Patient electronic medical records were reviewed to gather additional information that might assist in determining victim status. A patient was considered to be a "true" CST victim if any information gathered during the ED visit indicated that their circumstances fulfilled the federal definition of CST. 2 This included exchange of sex for money, subsistence items or luxury items, exchange of sex for monetary or nonmonetary gain of another individual, involvement in production of child sexual abuse materials, 3 and performing in sex-oriented businesses. 4 Evidence of any of these activities was recorded in the survey if it was endorsed by the patient, accompanying person, nurse, physician, or social worker or was previously documented in the medical record. For all patients endorsing CST activity, their status was reported to the attending physician and social work was consulted. Their case was then reported to the appropriate social services and law enforcement.
Data Analysis
Sample Size Estimation. While the true prevalence of CST victims presenting to the ED and meeting our inclusion criteria is unknown, based on previous research by Greenbaum et al., 24 a cross-sectional study of approximately 10 months yielded 108 subjects presenting for ASA and/or known CST. Of those, 25 (23%) were classified as CST. Given our broader inclusion criteria, we estimated that approximately 5% to 10% of patients presenting with one of our prespecified chief complaints may be true CST cases. To have adequate power to demonstrate a sensitivity and specificity of at least 80% using the proposed screening tool, a sample size of 220 patients is needed, assuming that the true prevalence of CST is around 10% in our eligible cohort. To account for missing data and/or inability to assess the primary outcome measure, we proposed to recruit at least 250 patients during the study time frame.
Statistical Methods. Descriptive statistics were calculated for all variables of interest and included means, standard deviations, medians, and ranges.
These were done for continuous variables, counts, and percentages as appropriate. CST screening tool characteristics were calculated and included sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV), accompanied by 95% confidence intervals (CIs). Demographics and clinical characteristics were compared between CST patients and non-CST patients using two-sample t-tests or Wilcoxon rank sum tests for continuous variables and chi-square tests for categorical variables. When expected cell counts were small with the categorical comparisons, a Fisher's exact test was used instead of a chi-square test. A sensitivity analysis was performed to determine if a different number of items endorsed on the screening tool (e.g., 3 or 4) or a different combination of endorsed screening tool items resulted in better or worse screening tool characteristics. Analysis was conducted using SAS 9.4 and statistical significance was assessed at the 0.05 level, unless otherwise noted. No adjustments were made for multiple testing.
RESULTS
Data were collected from July to November 2017. Interviewers were present in the ED and available to collect data for a total of 426 hours. While the interviewers were present in the PED for enrollment, a total of 254 patients met potential chief complaint and eligibility criteria. Thirty-one of these patients were included due to physician concern rather than chief complaint criteria. Of 254 eligible patients, a total of 215 (85%) patients were approached to participate in the study. Reasons for exclusion of the remaining 39 patients included previous participation in the study (20 patients), physician refusal (eight patients; generally refusal was due to concerns about asking sensitive questions of a relatively young patient), patient discharged before approached by interviewer (three), acute emergency (two), severe pain (one), medicated/sedated (three), mental disability (one), and impaired hearing (one). • Did the patient give verbal assent/consent to participate in this study?
• Day/time of presentation to ED waiting room.
• Age and sex.
• Is the patient alone or with someone else?
• Do you have a primary care provider?
• Have you sought medical attention (ED, urgent care, health department, clinic) in the past 6 months?
Screening tool questions:
• Have you ever broken any bones, had any cuts that required stitches, or been knocked unconscious?
• Some kids have a hard time living at home and feel that they need to run away. Have you ever run away from home?
• Kids often use drugs or drink alcohol, and different kids use dif ferent drugs. Have you used drugs or alcohol in the past 12 months?
• Sometimes kids have been involved with the police. Maybe for running away, for breaking curfew, for shoplifting. There can be lots of different reasons. Have you ever had any problems with the police?
• Added question for transition into sexual history: Have you ever had sex of any type? (penis in vagina or penis/finger in "butt" or mouth on penis or mouth on vagina)
• How many sexual partners have you had?
• Have you ever had a STI, like herpes or gonorrhea or chlamydia or trichomonas?
Secondary questions:
• Has a boyfriend, a girlfriend or anyone else ever asked you, or forced you, to do something sexual with another person (including oral sex, vaginal sex, or anal sex with someone else)?
▪ Do you feel comfortable telling me about it?
• Has anyone ever asked or forced you to do some sexual act in public, like dance at a bar or a strip club?
• Sometimes kids are in a position where they really need money, drugs, food, or a place to stay. Have you ever traded sex for money, drugs, a place to stay, a cell phone, or something else?
• Has anyone ever asked you to pose in a sexy way for a photo or a video?
Follow-up questions:
• Did the patient get a referral to social work?
• Final diagnosis.
• Does patient meet federal criteria for CST? Of the 215 patients approached, a total of 12 patients (6%) declined to participate. The total number of participants was 203. Of these, 100 (49%) screened positive with the screening tool. The total number of identified CST victims was 11, yielding a prevalence rate of 5.4% (95% CI = 2.88%-8.9%). Ten of these patients screened positive with the screening tool. Eight (72.7%) were newly identified as victims during their visit and five (45.5%) were detected only by the interviewer's questions. Table 2 shows sensitivity, specificity, PPV, and NPV of the screening tool based on these data. With a cutoff score of two positive answers the tool demonstrated a 90.9% (95% CI = 58.7%-99.8%) sensitivity, 53.1% (95% CI = 45.6%-60.4%) specificity, 10.0% (95% CI = 5.0%-17.6%) PPV, 99.0% (95% CI = 94.7%-99.9%) NPV, 9.1% (95% CI = 1.62%-37.7%) falsenegative rate, and 46.9% (95% CI = 40.0%-53.9%) false-positive rate. Increasing the cutoff value to three positive answers increased the specificity to 75.5% (95% CI = 68.8%-81.4%) but decreased the sensitivity to 81.8 (95% CI = 58.2%-97.7%; Table 3 ). If a positive screen was defined as two positive items plus a positive answer to prior sexual activity, the specificity increased to 64.6% (95% CI = 57.4%-71.3%) while the sensitivity remained the same.
The mean age of CST victims was 15.9 years (range = 13-18 years). Nine were female and two were male. Four presented alone, four with a parent/ guardian, one with a friend, one with a police officer, and one with a social services case manager. Fifty-five percent of CST victims had seen a medical provider within the past 6 months. There were several demographics and clinical history items that demonstrated strong associations with CST victims as shown in Table 4 . CST victims were more likely to have run away from home, to have used drugs/alcohol in the past 12 months, to have more than five sexual partners, and to have had a prior STI. They were more likely to have a sexually-related final diagnosis but not more likely to be positive for an STI at the time of the visit. There was no chief complaint among the inclusion criteria that correlated significantly with a CST presentation. Within the constraints of study criteria, patients presented with a variety of chief complaints including abdominal pain, acute sexual assault, behavioral complaints, genitourinary complaints, and medical clearance for social services. "Behavioral complaints" at this institution was used to denote psychiatric chief complaints, such as depression, suicide attempt, and aggression, as well as misbehavior such as truancy or fighting. Forty-five percent (5/11) of CST patients had behavioral complaints, while 36% (4/11) had genitourinary or sexually related issues.
The patients identified as CST were considered to be true positives based on endorsing the exchange of sexual acts for money (four patients), for employment (one), for food or shelter (two), for luxury items (one), or for drugs and alcohol (one) and two patients self-identified as being victims of "sex trafficking." Both male patients endorsed having sex in exchange for items: clothes/shoes (one) and drugs/alcohol (one). Some CST victims also endorsed other forms of sexual manipulation. Five patients stated that they had participated in taking sexual pictures or videos, and one endorsed that it was sold on the Internet. One patient stated that she was asked to dance in a strip club. Only one CST victim did not screen positive according to the screening tool. This patient endorsed drug and alcohol use, which was her only positive response. She endorsed sexual relations with one to five partners, which did not meet the parameter for a positive response (defined as sexual relations with more than five partners). However, she disclosed trading sexual acts for employment. Most CST patients did not endorse the involvement of a third-party manager ("pimp"). Only one patient directly confirmed involvement of a manager, saying that she exchanged sex for money, drugs, and clothes, but sometimes the money went directly to her "pimp." Another patient stated that she did not have a pimp but was assaulted by pimps. Most of the CST patients stated that they acted independently.
The CST victims were identified by evidence obtained by a combination of the following: secondary questions (all patients), information obtained from the person accompanying the patient, such as a police officer or a child protective services case manager (three); the nurse interview (three); the resident/attending interview (one); the social worker interview (three); and chart review (four). A total of five of the 11 CST victims (45.5%) were discovered solely based on the secondary questions. All these five victims had an isolated CST event (trading sex for money, food, drugs, or luxury items only once in their lifetime). All 11 victims endorsed their status to the interviewer, only one All patients meeting criteria for CST according to the study had already been evaluated or were further evaluated by the attending physician to determine the plan for their case. All patients were offered social services interventions as deemed appropriate by the treating physician, with 55% (6/11) of the CST victims seen by a social worker during the ED encounter. The victims not seen by a social worker had either already seen a social worker during a recent visit or were already in the care of child protective services.
DISCUSSION
In this study, we expanded the use of a brief screening tool that was developed in a PED setting. 14 Whereas the tool was originally developed from a comparison of CST victims to patients presenting with complaints of acute sexual assault without a commercial component, our current study screened for CST victims within a general PED population presenting with any of a number of physical, behavioral, or social concerns often associated with CST. Applied to this high-risk population, the screening tool showed a sensitivity of 90.9% (95% CI = 58.7%-99.8%), specificity of 53.1% (95% CI = 45.6%-60.4%), PPV of 10.0% (95% CI = 5.0%-17.6%), and NPV of 99.0% (95% CI = 94.7%-99.9%; Table 2 ). While our tool had a high sensitivity, we did not meet our proposed benchmark of 80% for specificity. These results suggest that the screening tool is effective at excluding CST and identifying possible victims on initial screening, but not appropriate for confirming a true CST victim. This is both expected and desired for an initial screening tool that ensures CST victims are not missed.
The intervention following a positive screen involves simply asking additional questions of the child to assess risk. It is not necessary or appropriate to pressure a patient into revealing exploitation and the follow-up questions should not be excessive or intrusive. Instead, the health care provider should aim to clarify positive screen questions to identify those children who are at highest risk for CST, so appropriate resources may be offered. For example, a child may endorse the question regarding "running away from home." A simple followup question such as "Can you tell me a bit about the time you ran away?" may clarify that the child simply left his or her home in anger over not being allowed to go to a social activity and spent 4 hours at an aunt's house before returning home to a worried parent (relatively low risk) or may indicate that the child ran away to escape being beaten by the parent and lived on the street for 2 weeks (high risk).
Patients were considered true positive for CST if evidence of victimization meeting federal criteria for CST was obtained from any source during the ED visit. This included answers to the secondary questions on the survey; reports from nurses, residents, or attending physicians; information from electronic medical records; and reports from accompanying adults. When patients were identified by multiple forms of evidence, all responses were consistent except for only one patient who had evidence of a discrepancy between the secondary questions and her chart. This patient disclosed to the interviewer that she traded sexual acts for money once, but her chart note indicated that she denied any such exploitation. Since sexual exploitation is a sensitive topic, it may be that the patient had more trust in the interviewer, who may have interacted with the child later in the visit, when the latter was more relaxed. All other patients who had such documentation in their chart (four of 11) were consistent in their answers to the interviewer.
A total of eight CST victims were newly identified during their visit; three victims were already known to be CST victims from previous visits documented in their electronic medical record. Interestingly, 45.5% of all CST victims were identified solely by their responses to the secondary questions. These patients had not disclosed this activity to a health care provider during the visit, but disclosed to the interviewer when they were directly asked about their experiences. The interviewer reported to the attending physician in all these cases, the appropriate consultation was made, and resources were given to the patient.
A sizable percentage (36%) of the CST group presented with a parent/guardian (Table 4) . This is consistent with the previous study by Goldberg et al. 13 in which 63% were accompanied by a parent or guardian when seeking care. This is important to consider when screening patients, as they may present with parents who are aware or unaware of their trafficking status and may even be responsible for their involvement in trafficking.
It is commonly assumed that trafficked persons are reluctant to self-identify, due to trauma bonding of the victim to the perpetrator, fear of harm by the trafficker, lack of trust of authorities, shame, hopelessness, or stigma. [25] [26] [27] Additionally, the child may not self-identify because they do not consider themselves victims, being unable or unwilling to understand or accept their exploitative situation. 28 Our results indicated that patients were willing to answer questions (6% decline rate), even when approached while the accompanying person was in the room. When asked directly about exploitation, all 11 victims disclosed their experiences during the screening and secondary questioning process. While the number of victims who did not disclose their status remains unknown, it is reassuring that questions delivered in a trauma-informed manner may lead some youth to reveal their unsafe situations. Generally, patients who had evidence for CST were open and transparent in their answers. They were asked a yes/no question from the secondary questions and if they answered in the affirmative, they were asked if they would like to elaborate further. All but one patient elaborated further, sharing their experiences and answering all other questions. The patient who refused to answer had sufficient information in her chart, as she had been previously identified as a trafficked person.
Child sex trafficking has major adverse physical and mental health effects for which many victims seek medical attention. 13, 15, 24, 25 Our results confirmed those from other studies: 55% of our trafficked youth had seen a medical provider within the past 6 months. This was not significantly different from non-CST patients (Table 4) . Goldberg et al. 13 similarly found that medical providers had seen 81% of victims of domestic CST in the year prior to referral. In the latter study 63% of patients seeking care did so in EDs, 13 which suggests that this setting may be a particularly appropriate setting for our screening tool.
Forty-five percent (5/11) of CST patients had behavioral complaints, while 36% (4/11) had genitourinary or sexual issues. This is fairly consistent with the findings Goldberg et al., 13 in which 28% of the presenting complaints in their study were related to psychiatric issues, with other complaints including abdominal or back pain and gynecologic issues. In our study, no chief complaint correlated significantly with CST status. It is possible that the screen may have had increased specificity if the general term "behavioral complaints" was replaced with more specific behavioral descriptors. It also should be noted that the assessment of chief complaints among CST victims is difficult because our study's inclusion criteria restricted participants to those presenting with a defined set of high-risk chief complaints.
In our high-risk patient population, the screening tool demonstrated a sensitivity of 90.9% and specificity of 53.1% (Table 2) . Possible changes to the tool to further increase specificity are noted in Table 3 . If a positive screen is defined as two positive items plus a positive answer to prior sexual activity, the specificity increases to 64.6% (95% CI = 57.4%-71.3%) while the sensitivity remains the same. Additionally, CST victims had stronger associations with some questions in the screening tool than others (Table 4) . Compared to non-CST patients, they were more likely to have run away from home, to have used drugs/alcohol in the past 12 months, to have more than five sexual partners, and to have had a STI. They were not more likely to have a history of significant physical injury or prior involvement with law enforcement. If future studies confirm this finding, improvement in screening specificity may be obtained by eliminating or replacing these latter two questions for this particular patient population.
According to a systematic review by Armstrong, 29 few CST screening tools have been described in the current literature. They found a total of six tools and only two were applicable in the setting of an ED. They recommended the six-item screening tool developed by Greenbaum et al. for use in the ED based on the low number of questions and ease of administration. This was confirmed by the implementation of the tool in this study. Implementation was generally short and convenient. It was accepted by physicians for use with a variety of patients and only rejected if physicians thought patients were too young to be asked sensitive questions. While we did include those as young as 10 years, all identified CST patients were 13 and older. Further study will be necessary to determine the best minimum age for the screen, balancing the benefits of conducting the assessment and patient comfort with questioning.
LIMITATIONS
There are limitations to this study. It was performed with a convenience sample, only when a researcher was present in the ED. However, representative sampling of day, night, and weekend shifts was obtained. There are certain risk factors for trafficking that were not studied within the scope of this research, for example, a history of sexual abuse and patient identification as LGBTQ. Future direction includes studying the effectiveness of the screening tool among these populations. The number of CST patients was small (11/203 ) and data were obtained from a single study site in a major urban city, limiting the generalizability of results. Additionally, patients were denoted as true positive for CST based on their responses to questions, the information obtained from medical providers, and chart review. It is possible that some CST victims presenting to the PED were not identified, and while less likely, it is also possible that patients were misdiagnosed as CST. However, relying on a true "criterion standard" for identification (e.g., someone witnessing the commercial sex act itself) would be a difficult and insensitive measure, thus leading to many victims being missed. For this reason, the multiple sources of "identification" were deemed more appropriate. A further limitation was the use of an independent researcher in administering the questionnaire. It is not clear how this method would compare to clinical staff members asking the questions. However, the clinical staff are likely to have the opportunity to build additional rapport so may receive even more disclosures of exploitation. The sensitivity of the CST screening tool was high in our sample (90.9%); however, given our low prevalence of CST (5.4%), our CI for sensitivity was wide (95% CI = 58.7%-99.8%) leaving uncertainty about the true sensitivity of this tool in our patient population. Finally, we did not adjust for multiple hypothesis testing given the low prevalence of CST in our sample. Therefore p-values near 0.05 should be interpreted with caution.
CONCLUSIONS
Despite these limitations, this study suggests that a brief six-item screen can be used effectively in a busy, inner-city ED to identify child sex trafficking victims presenting with high-risk health complaints. When done using a trauma-informed approach, 22, 23 we believe that this presents minimal risk of harm and does not require significant extra time or resources, especially if a small group of staff are trained in trauma-informed care and are used for the assessment process. More importantly, further questioning is important since a child with a positive screen has significant risk factors for child sex trafficking and should be offered resources.
Further research is warranted to determine the prevalence of child sex trafficking and applicability of the screening tool among patients presenting with all types of chief complaints and in other practice settings. Future studies can also assess the most effective ways to implement the tool, such as administration by nurses, physicians, or other care providers. With further validation of this tool and others, medical providers will be more effective at detecting and serving victims of child sex trafficking. Current knowledge of demographics, risk factors, and health care access for labor-trafficked children is scant. Future research addressing these issues will be useful for developing a screening tool to identify those at risk for this underrecognized form of child exploitation.
Notably, we found a 5.4% prevalence rate of child sex trafficking in our study population. Also noteworthy is that 45.5% of the CST victims would not have been detected without the questions asked by the interviewer. Health care providers in PED settings need to be aware of commercial sexual exploitation and alert to possible indicators. The health risks for this population are significant and screening for these risks appears to be effective.
